The Tokyo Metropolitan Area Convection Study (TOMACS):

Background and design of the observational test bed for extreme weather in an urban area
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Research/operation weather radars concentrate in the Tokyo Metropolitan Area: X-NET (5 X-band

: : ; : : MP radars and 3 Doppler radars), two X-band MP radars of River Bureau, MRl C-band MP radar and
and Technology Agency, is a major new program of meteorological observations, modeling and 3 JMA C-band operational Doppler radars

social experiments in urban area. The aim of this study is to improve to understand the process

and mechanism of extreme weather that affects social activities in an urban area. The urban

EEI(I;‘?JI;I': of Marine Science and (L8
. . 1v. 1 :
areas are considered to be more susceptible to extreme weather than are the rural areas because Technology Urayasu City Clean Center
social infrastructures in urban areas including transportation and communication networks and KHIM:
. Oota Incineration Plant
paved streets are vulnerable to severe weather. Once such a phenomena occurs, it would produce
KWSK:

appreciable damages such as breakdowns of the highly developed networks, submersion, and loss of IMA Kashiwa C-barla

Doppler radar

Kawasaki Harbor Joint Government Building

lives.

JMA Narita UMHT:

Airport C-band Umi-hotaru PA

The TOMACS employs dense observation networks of innovative observation facilities for 5 years Airport C-bar

starting from 2010 in the Tokyo metropolitan area as a test bed to mitigate damages and/or loss of

0 *Five new GPS sites are installed. % : TOMACS
. . . . e ; ; . *Online data acquisition is available at four stations (except for UMHT). e . GSI
lives associated with severe weather. Observation facilities include C-band research polarimetric «Solar —powered energy supply is tried at UMHT. . o

. ) . JMA Haneda : Other organizations
radar, C-band operational Doppler radars, X-band Polarimetric radar network (X-NET), Doppler i Airport C-band
M. Maki of NIED and X-NET Group i ‘ Doppler reidar
lidars, Ku-band Polarimetric radar, unmanned air vehicle, dense GPS and surface observation PWV sequence from 16:00 to 21:00 UTC derived from TOMACS GPS sites. .
Analysis Example :

networks. More than 25 organizations and over 100 people are participating in this study to operate Small scale convective systems on
and support the facilities. The data are used for the elucidation of mechanisms of severe weather 277 July 2011.

events, the data assimilation of mesoscale models, and weather warnings transferred to local Newly installed GPS sites capture small scale

water vapor variation under the convective
activity.

specified people as a social experiment. This paper introduces the background of the TOMACS, the
design of the study, and some observation facilities including preliminary results. / \

/ JMA'’s precipitation nowcast (m\osaic) and GPS PWV (filled circle).
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o Japan standard time is +9 h against UTC.
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3 Two research Doppler lidars are operated in the experiment in addition to four JMA operational urban PBL structure
T .. : Doppler lidars in the Haneda and Narita airports, to observe the initiation of convection and
0 MRI C-band polarimetric Conventional Doppler ;
behaviors of sea breeze fronts.
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 Doppler weather radar weather radar
Year equipped with solid state (The former MRI C-band Lidar of Hokkaido University (Y. Fujiyoshi and M. Kawashima )
transmitters Doppler weather radar) 1.54 um eye-safe laser
Figure 1. Time series of the frequency of occurrence of heavy rainfalls (>80mm/h) per 1000 surface observation stations from Transmitting 20km of ma}(imum range
5.37GHz (C-band) 5.26GHz (C-band) 25m resolution
1976 to 2010 in Japan. The Lines indicate averaged frequencies of the occurence over about 12 years in three periods (1976-1986, frequency
1987-1998 and 1999-2010). Modified from JMA (2011). Transmitter Gallium / Arsenic Power FET | Magnetron
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[ Meteorology]
To obtain new insight on mechanisms of extreme weather 1
(1) Development of new technologies - Independent Of Sample (hlt) number N .

(2) Field campaign in the Tokyo area (3) Statistical analysis

= Peak values are 0.998 for long pulse observation,
0.992 for short pulse observation.
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to Issue More Accurate and Adequate Warning to Evaluate and to Adapt the Nowcasting Systems 2
Subject 2: Early Detection and Prediction System g 6
[Engineering] [Sociology] §.
Developments collaborating with end users Evaluation and adaption the developed nowcasting system (o)
(1) Extreme weather nowcasting methods (1) Social experiments in rescue services, risk management, B‘I 4
(2) Development of test-beds of nowcasting systems infrastructure and education a
(3) Extreme weather database (2) Recommendations for extreme weather resilient cities Q
Monitoring/Nowcasting System 5“ p
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High density field campaign Rl TSRO
TOMACS (Tokyo Metropolitan Area Convection Study) with a dense observation network KU band faSt SCan broad band radar (1 5 75GHZ) Summery
by MRI, NIED and 12 research groups in the summers of 2011-2013, as testbed for Th _ (i o ‘
: e Ku-band FM-Chirp fast scan MP radar developed by the Osaka University and Sumitomo . . - e )
deep convection. Electric Industries is used to observe very high-resolution structure of thunderstorms. A full volume Social Experiments on Extreme Weather Resilient Cities in Tokyo Metropolitan area
sg?n. is énatd% (l))y 1 trninutle intervals, and reflectivity, Doppler velocity and polarimetric parameters are have been started from the last summer
obtained a m intervals.
[ Meteorology] To obtain new insight on mechanisms of extreme weather
| 1450mm | (1) Development of new technologies
[ g 37 E: (e.g., fast scanning Ku-band radar )
(2) Tokyo Metropolitan Area Convective Study (TOMACS) has been started
Primary from the last summer
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Luneberg Lens . . . .
\\A [Engineering] ~ Developments collaborating with end users
(1) Extreme weather nowcasting methods
(e.g., 3D-cell tracking, and data assimilation using TOMACS dataset)
Transmitter |—_
[ Sociology] Evaluation and adaption of the developed nowcasting syste
\ e T | Wonsarerarts | Obeervation areais (1) Social experiments in rescue services, risk management, and infrastructure.
o ° . 1 —— (2) Recommendations for extreme weather resilient cities
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